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@  Improvements  in  or  relating  to  the  processing  of  radiation  sensitive  devices. 

  Changes  occurring  in  the  electrical  conductivity  of  liquids 
used  to  process  image-wise  exposed  radiation  sensitive  devi- 
ces  are  used  as  a  measure  of  the  deterioration  in  effectiveness 
of  the  liquids.  This  deterioration  is  compensated  for  by  varying 
the  processing  conditions,  such  as  temperature,  time,  scrub- 
bing  action  and  processing  liquid  composition,  in  accordance 
with  the  change  in  conductivity. 



This  i n v e n t i o n   r e l a t e s   to  the  p r o c e s s i n g   of  r a d i a t i o n  

s e n s i t i v e   d e v i c e s   compr i s i ng   a  r a d i a t i o n - s e n s i t i v e   c o a t i n g   on  a 

s u b s t r a t e .  

Such  r a d i a t i o n   s e n s i t i v e   d e v i c e s   are  used  in  the  p r o d u c t i o n  

of,  for  example,   p r i n t i n g   p l a t e s ,   in  p a r t i c u l a r   l i t h o g r a p h i c  

p r i n t i n g   p l a t e s ,   p r i n t e d   c i r c u i t s   and  i n t e g r a t e d   c i r c u i t s .  

R a d i a t i o n   s e n s i t i v e   d e v i c e s   for  use  in  the  p r o d u c t i o n   o f  

l i t h o g r a p h i c   p r i n t i n g   p l a t e s   u s u a l l y   c o n s i s t   of  a  m e t a l l i c  

suppor t   s h e e t ,   which  is  m e c h a n i c a l l y   or  c h e m i c a l l y   t r e a t e d   t o  

p rov ide   a  s u i t a b l e   h y d r o p h i l i c   s u r f a c e   and  which  c a r r i e s   t h e  

r a d i a t i o n   s e n s i t i v e   c o a t i n g .   In  use ,   the  dev ice   is  i m a g e - w i s e  

exposed  to  a c t i n i c   r a d i a t i o n   us ing  e i t h e r   a  n e g a t i v e   or  p o s i t i v e  

t r a n s p a r e n c y   of  an  a p p r o p r i a t e   s u b j e c t .   The  e f f e c t   of  t h e  

a c t i n i c   r a d i a t i o n   is  to  a l t e r   the  s o l u b i l i t y   of  the  r a d i a t i o n -  

s e n s i t i v e   c o a t i n g .   The  image-wise   exposed  dev ice   is  t h e n  

p r o c e s s e d .   The  p r o c e s s i n g   s tep   i n v o l v e s   c o n t a c t i n g   the  i m a g e -  

wise  exposed  dev ice   with  a  d e v e l o p e r   to  s e l e c t i v e l y   r emove  

unwanted  a r eas   of  c o a t i n g   from  the  s u p p o r t   shee t   to  l e a v e   an  

image  c o n s t i t u t e d   by  the  a r eas   of  c o a t i n g   r ema in ing   on  t h e  

suppor t   s h e e t .   Other  types   of  p r i n t i n g   p l a t e s   and  p r i n t e d   and  

i n t e g r a t e d   c i r c u i t s   are  produced  in  a  s i m i l a r   manner.   Af t e r   t h e  

d e v e l o p i n g   s t e p ,   the  dev i ce   is  washed  and  in  the  case  of  a  

l i t h o g r a p h i c   p l a t e ,   is  t r e a t e d   with  a  f i n i s h e r / d e n s i t i s e r   whose 

main  purpose   is   to  p r o t e c t   and /o r   r e n d e r   the  non- image  a r e a s  

h y d r o p h i l i c .  



Tne  p r e c i s e   p r o c e s s i n g   r o u t i n e   and  p r o c e s s i n g   l i q u i d s   u s e d ,  

depend  on  the  s o l u b i l i t y   and  chemical   c h a r a c t e r i s t i c s   of  t h e  

r a d i a t i o n   s e n s i t i v e   c o a t i n g   being  p r o c e s s e d .   Whi ls t   t h e  

p r o c e s s i n g   may  be  done  manua l ly ,   i t   is  i n c r e a s i n g l y   being  c a r r i e d  

out  in  a u t o m a t i c   p r o c e s s o r s .  

There  are  t h r e e   types   of  l i q u i d   commonly  used  for  d e v e l o p i n g  

s u b t r a c t i v e   c o a t i n g ,   namely  a l k a l i n e   d e v e l o p e r s ,   s o l v e n t  

d e v e l o p e r s   and  aqueous  d e v e l o p e r s .   A l k a l i n e   d e v e l o p e r s   are   u s e d  

for  p o s i t i v e - w o r k i n g   c o a t i n g s   based  on  quinone  d i a z i d e s   and 

c o n s i s t   of  an  aqueous  s o l u t i o n   of  a  s u i t a b l e   a l k a l i ,   for   e x a m p l e  

a  s i l i c a t e ,   a  p h o s p h a t e   or  a  h y d r o x i d e .   So lven t   d e v e l o p e r s   a r e  

used  for  n e g a t i v e - w o r k i n g   c o a t i n g s   based  on  p h o t o - c r o s s l i n k a b l e  

m a t e r i a l s ,   for  example  poly  v iny l   c innamate   and  c o n s i s t   of  a  

s u i t a b l e   s o l v e n t ,   for   example  a  g lyco l   e t h e r   or  b u t y r o l a c t o n e ,   a  

s u r f a c t a n t   and  p o s s i b l y   a  m i n e r a l   a c id .   Aqueous  d e v e l o p e r s   a r e  

used  for   n e g a t i v e   working  c o a t i n g s   based  on  d iazo  r e s i n   and 

c o n s i s t   of  an  aqueous  s o l u t i o n   of  a  s u r f a c t a n t .  

A  problem  a r i s i n g   when  p r o c e s s i n g   exposed  r a d i a t i o n  

s e n s i t i v e   d e v i c e s   with  d e v e l o p e r   l i q u i d   is   t h a t   the  d e v e l o p e r  

l i q u i d   g r a d u a l l y   d e t e r i o r a t e s   with  use  u n t i l   i t   is  no  l o n g e r  

capab le   of  a d e q u a t e l y   removing  the  c o a t i n g   from  the  s u p p o r t .  

This  d e t e r i o r a t i o n   is  p r o g r e s s i v e   and,  t h e r e f o r e ,   in  the  case  o f  

a  l i t h o g r a p h i c   p l a t e   i n c o r r e c t   deve lopment   can  occur  well   b e f o r e  

the  d e v e l o p e r   is  c o m p l e t e l y   e x h a u s t e d .  



Also  when  p r o c e s s i n g   the  developed  device   with  f i n i s h e r /  

d e s e n s i t i s e r   l i q u i d ,   the  v i s c o s i t y   of  the  f i n i s h e r / d e s e n s i t i s e r  

l i q u i d   t ends   to  i n c r e a s e   with  time  because   of  e v a p o r a t i o n .   It  i s  

i m p o r t a n t ,   however,   t ha t   the  f i n i s h e r / d e s e n s i t i s e r   l i q u i d   is  o f  

the  c o r r e c t   v i s c o s i t y .   If  i t   is  too  th in   i t   w i l l   not  d e s e n s i t i s e  

the  non-image  a r eas   a d e q u a t e l y   and  i f   i t   is  too  t h i c k   i t   w i l l  

tend  to  be  a p p l i e d   to  the  p l a t e   uneven ly ,   p o s s i b l y   c a u s i n g  

b l i n d i n g   of  the  image  a r e a s .  

It  has  now  been  d i s c o v e r e d   t h a t   the  e f f e c t i v e n e s s   o f  

p r o c e s s i n g   l i q u i d s   for  image-wise   exposed  r a d i a t i o n   s e n s i t i v e  

dev i ce s   such  as  d e v e l o p e r   l i q u i d s   and  f i n i s h e r / d e s e n s i t i s e r  

l i q u i d s   can  be  m o n i t o r e d  b y   measur ing   t h e i r   e l e c t r i c a l  

c o n d u c t i v i t i e s .  

Accord ing   to  one  a spec t   of  the  i n v e n t i o n ,   t h e r e   is  p r o v i d e d  

a  method  of  p r o c e s s i n g   a  p l u r a l i t y   of  image-wise   e x p o s e d  

r a d i a t i o n   s e n s i t i v e   d e v i c e s   which  method  c o m p r i s e s :   ( i )  

c o n t a c t i n g   the  d e v i c e s   in  turn   with  a  p r o c e s s i n g   l i q u i d ;   ( i i f  

m o n i t o r i n g   the  e l e c t r i c a l   c o n d u c t i v i t y   cf  the  p r o c e s s i n g   l i q u i d  

dur ing  the  p r o c e s s i n g   of  the  d e v i c e s ;   and  ( i i i )   v a r y i n g   t h e  

p r o c e s s i n g   c o n d i t i o n s   in  dependence  on  changes   in  e l e c t r i c a l  

c o n d u c t i v i t y .  

Accord ing   to  a n o t h e r   a s p e c t   of  the  i n v e n t i o n   t h e r e   i s  

p rov ided   an  a p p a r a t u s   for  p r o c e s s i n g   image-wise   exposed  r a d i a t i o n  

s e n s i t i v e   d e v i c e s   which  a p p a r a t u s   c o m p r i s e s :   (i)   a  c o n t a i n e r   f o r  

p r o c e s s i n g   l i q u i d ;   ( i i )   a  means  of  moving  the  d e v i c e s   along  a  

path  t h r o u g h   the  a p p a r a t u s   so  t h a t   they  are  c o n t a c t e d   by  t h e  

p r o c e s s i n g   l i q u i d ;   ( i i i )   a  means  for  measu r ing   the  e l e c t r i c a l  



c o n d u c t i v i t y   of  the  p r o c e s s i n g   l i q u i d   and  for  p roducing   an  o u t p u t  

s i g n a l   in  dependence   on  said  c o n d u c t i v i t y ;   and  ( iv)   a  means  o f  

v a r y i n g   the  p r o c e s s i n g   c o n d i t i o n s   in  dependence  on  said  o u t p u t  

s i g n a l .  

The  p r o c e s s i n g   c o n d i t i o n s   may  be  v a r i e d   by,  for  e x a m p l e ,  

v a r y i n g   the  degree   to  which  the  d e v i c e s   are  p r o c e s s e d ,   a n d / o r  

v a r y i n g   the  t e m p e r a t u r e   of  the  p r o c e s s i n g   l i q u i d ,   a n d / o r  

r e p l e n i s h i n g   or  r e p l a c i n g   or  o t h e r w i s e   va ry ing   the  c o m p o s i t i o n   o f  

the  p r o c e s s i n g   l i q u i d .   Thus  the  means  of  v a r y i n g   the  p r o c e s s i n g  

c o n d i t i o n s   may  be  a  means  for  va ry ing   the  time  degree   for  which  

the  d e v i c e   is  p r o c e s s e d   by  the  p r o c e s s i n g   l i q u i d   and /o r   a  means  

for  v a r y i n g   the  t e m p e r a t u r e   of  the  p r o c e s s i n g   l i q u i d   and /o r   a  

means  for   adding  r e p l e n i s h e r   or  o the r   l i q u i d   to  the  p r o c e s s i n g  

l i q u i d .  

In  one  embodiment  of  the  a p p a r a t u s   of  the  i n v e n t i o n   which  i s  

p a r t i c u l a r l y   s u i t a b l e   for  use  in  the  case  where  the  p r o c e s s i n g  

l i q u i d   i s   a  d e v e l o p e r   l i q u i d ,   sa id   ou tpu t   s i g n a l   is  used  t o  

c o n t r o l   a  motor  for   d r i v i n g   the  dev i ce   moving  means.  In  t h i s   way,  

the  r e s i d e n c e   time  of  the  dev ice   in  the  a p p a r a t u s   is   d e p e n d e n t  

upon  the  o u t p u t   s i g n a l ,   ie .   upon  the  c o n d u c t i v i t y ,   and  t h e r e f o r e  

the  a c t i v i t y   of  the   d e v e l o p e r   l i q u i d .   Thus  the  degree   to  w h i c h  

the  dev i ce   is   p r o c e s s e d   is  v a r i ed   as  a  f u n c t i o n   of  t h e  

c o n d u c t i v i t y   of  the  d e v e l o p e r   l i q u i d .   A d d i t i o n a l l y ,   o r  

a l t e r n a t i v e l y ,   the   degree   to  which  the  dev ice   is  p r o c e s s e d   can  b e  

v a r i e d   by  us ing   the  ou tpu t   s i g n a l   to  c o n t r o l   a  motor  for  d r i v i n g  

a  r o l l e r   a r r a n g e d   to  a g i t a t e   the  d e v e l o p e r   l i q u i d   in  c o n t a c t   w i t h  

the  d e v i c e   so  t h a t   the  speed  of  r o t a t i o n   of  the  r o l l e r   i s  

dependen t   upon  the  ou tpu t   s i g n a l ,   ie .   upon  the  d e v e l o p e r  

a c t i v i t y .  



In  a  f u r t h e r   embodiment,  the  a p p a r a t u s   i n c l u d e s   a  h e a t i n r  

and  coo l i ng   un i t   for  va ry ing   the  t e m p e r a t u r e   of  the  p r o c e s s i n g  

l i q u i d   in  dependence   on  the  ou tpu t   s i g n a l .  

In  yet  a  f u r t h e r   embodiment,  the  a p p a r a t u s   i n c l u d e s   a  

r e s e r v o i r   for  c o n t a i n i n g   p r o c e s s i n g   l i q u i d   r e p l e n i s h e r ,   ie .   t h e  

same,  a  d i f f e r e n t   or  a  more  c o n c e n t r a t e d   s o l u t i o n ,   the  flow  o f  

r e p l e n i s h e r   to  the  main  body  of  p r o c e s s i n g   l i q u i d   in  t h e  

a p p a r a t u s   being  c o n t r o l l e d   by  the  ou tpu t   s i g n a l   by  means  of,  f o r  

example,   a  s o l e n o i d   v a l v e .  

In  the  case  where  a  p r o c e s s i n g   l i q u i d   does  not  h a v e  

s u f f i c i e n t l y   high  c o n d u c t i v i t y ,   a  l i t h o g r a p h i c a l l y   i n e r t   m a t e r i a l  

which  i o n i s e s   in  s o l u t i o n ,   eg.  p o t a s s i u m   n i t r a t e ,   may  be  added  t o  

i t .  

For  a  b e t t e r   u n d e r s t a n d i n g   of  the  i n v e n t i o n   and  to  show  how 

the  same  may  be  c a r r i e d   in to   e f f e c t ,   r e f e r e n c e   w i l l   now  be  made ,  

by  way  of  example ,   to  the  accompanying  d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  is   a  s chemat i c   diagram  of  an  a p p a r a t u s   in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  b lock   diagram  of  the  c o n t r o l   c i r c u i t   o f  t h e  

a p p a r a t u s   of  F igure   1; 

F i g u r e   3  is   a  c i r c u i t   diagram  of  a  p a r t   of  the  c o n t r o l   c i r c u i t  

shown  in  F igure   2;  and  

F i g u r e   4  is   a  s chemat i c   diagram  of  a n o t h e r   a p p a r a t u s   i n  

acco rdance   with  the  p r e s e n t   i n v e n t i o n .  



R e f e r r i n g   to  F igure   1  the  a p p a r a t u s   c o m p r i s e s   a  tank  1  f o r  

c o n t a i n i n g   d e v e l o p e r   l i q u i d ,   a  pa i r   of  rubbe r   covered  i n p u t  

r o l l e r s   2  and  2a,  a  pair   of  rubber   covered  ou tpu t   r o l l e r s  3   and 

3a,  and  a  v a r i a b l e   speed  d_c  e l e c t r i c   motor  4  connected   to  d r i v e  

the  r o l l e r   2.  Ro l le r   2a  is  d r iven   by  c o n t a c t   with  r o l l e r   2.  (The 

r o l l e r s   3,  3a  may  a lso   be  d r i ven   from  the  motor  4  i f   d e s i r e d ) .   A 

c o n d u c t i v i t y   c e l l   5  is  mounted  in  the  tank  1  so  as  to  l i e   in  t h e  

d e v e l o p e r   l i q u i d .   A  r e s e r v o i r   la  for  s t o r i n g   d e v e l o p e r  

r e p l e n i s h e r   is  mounted  on  the  tank  1.  A  h e a t e r / c o o l e r   u n i t   8  may 

a l so   be  p r o v i d e d .  

R e f e r r i n g   to  F igure   2,  the  e l e c t r i c a l   c o n t r o l   c i r c u i t  

c o n s i s t s   of  a  c o n s t a n t   v o l t a g e   sou rce   9  in  the  form  of  an  

i n t e g r a t e d   c i r c u i t   v o l t a g e   r e g u l a t o r ,   a  v o l t a g e   c o n v e r t e r   10 

i n c o r p o r a t i n g   the  c o n d u c t i v i t y   c e l l   and  a  s e r v o - d e v i c e   11  in  t h e  

form  of  a  d_c  t h y r i s t o r   c o n t r o l l e r ,   the  ou tpu t   of  which  has  a  

c o n t r o l   f u n c t i o n .  

As  shown  in  f i g u r e   3,  the  r e g u l a t e d   v o l t a g e   from  the  s o u r c e  

9  is  fed  th rough   the  c o n d u c t i v i t y   c e l l   12  to  a  pa i r   of  d_c 

a m p l i f i e r s   13  and  14.  V a r i a t i o n   in  the  c o n d u c t i v i t y   of  t h e  

d e v e l o p e r   p roduces   a  change  in  the  i npu t   v o l t a g e   to  the  a m p l i f i e r  

13.  The  o u t p u t   of  the  a m p l i f i e r   14  is   connec t ed   to  the  s e r v o  

dev i ce   11.  A  v a r i a b l e   r e s i s t o r   15  is  p rov ided   to  vary   the  gain  o f  

the  a m p l i f i e r   13.  

In  use,   image-wise   exposed  r a d i a t i o n   s e n s i t i v e   d e v i c e s   a r e  

fed  in  s u c c e s s i o n   into  the  i npu t   r o l l e r s   2  and  2a  which  move  t h e  

same  a long  path  6  through  the  a p p a r a t u s   and  then  out  of  t h e  

a p p a r a t u s   v ia   ou tpu t   r o l l e r s   3  and  3a.  During  passage   along  t h e  

path  6,  the   dev i ce s   are  submerged  in  the  d e v e l o p e r   in  tank  1 



whereby  the  more  s o l u b l e   a r eas   of  the  image-wise   exposed  

r a d i a t i o n   s e n s i t i v e   c o a t i n g   of  the  d e v i c e s   are  s e l e c t i v e l y  

removed.  Depending  on  the  c o n d u c t i v i t y   of  the  d e v e l o p e r ,   t h e  

ou tpu t   s i g n a l   from  the  servo  d e v i c e   can  be  used  to  vary  the  s p e e d  

of  the  motor  4,  vary  the  t e m p e r a t u r e   of  the  d e v e l o p e r   by  

a c t u a t i n g   the  h e a t e r / c o o l e r   u n i t ,   a n d / o r   o p e r a t e   a  c o n t r o l   v a l v e  

1b  on  the  r e p l e n i s h e r   r e s e r v o i r .  

C l e a r l y ,   the  c o n d u c t i v i t y   p a r a m e t e r s   of  one  type  o f  

d e v e l o p e r   l i q u i d   may  not  be  the  same  as  a n o t h e r   t y p e .  

S u i t a b l e   a l t e r a t i o n   of  the  measurement   range  may  be  o b t a i n e d  

by  a d j u s t i n g   the  p o t e n t i o m e t e r   15 .  

R e f e r r i n g   to  F igure   4,  the  a p p a r a t u s   i n c l u d e s   a  pa i r   o f  

rubbe r   covered  input   r o l l e r s   20  and  20a,  a  pa i r   of  rubber   c o v e r e d  

o u t p u t   r o l l e r s   30  and  30a,  and  a  v a r i a b l e   speed  d c  e l e c t r i c  

motor  40  for   d r i v i n g   the  r o l l e r s   20  and  20a.  The  a p p a r a t u s  

i n c l u d e s   a  s e p a r a t e   r e s e r v o i r   21  for   d e v e l o p e r   l i q u i d   and  a  pump 

25  for   d e l i v e r i n g   d e v e l o p e r   l i q u i d   to  a  sp ray   bar  26  l o c a t e d  

between  a  pa i r   of  p lush  covered   a g i t a t o r   r o l l e r s   23  and  2 3 a  

d r iven   by  a  s e p a r a t e   v a r i a b l e   speed  motor  24.  A  p l a n a r   member  22  

is  l o c a t e d   under  the  r o l l e r s   23  and  23a  and  bar  26  and  a  c a t c h  

t r a y   27  is  p rovided  to  r e t u r n   p r o c e s s i n g   l i q u i d   to  the  r e s e r v o i r  

21.  A  s t o r a g e   r e s e r v o i r   21a  is  p r o v i d e d   for   d e v e l o p e r  

r e p l e n i s h e r .   A  h e a t e r / c o o l e r   u n i t   29  is  p rov ided   in  t h e  

r e s e r v o i r   2 1 .  



Tne  a p p a r a t u s   i n c l u d e s   a  c o n d u c t i v i t y   c e l l   28  s i m i l a r   t o  

t h a t   of  the  a p p a r a t u s   of  F igu re   1  and  t h i s   is  p r e f e r a b l y   l o c a t e d  

in  the  r e s e r v o i r   21  as  shown.  The  a p p a r a t u s   a l so   i n c l u d e s   an 

e l e c t r i c a l   c o n t r o l   c i r c u i t   of  the  type  shown  in  F igures   2  and  3 

and  the  ou tpu t   from  the  servo  d e v i c e   of  the  c i r c u i t   is  fed  t o  

motor  40  and /o r   motor  24,  a n d / o r   the  h e a t e r / c o o l e r   un i t   2 9 ,  

and /o r   a  c o n t r o l   va lve   21b  in  the  r e s e r v o i r   21a.  In  use,  an  

image -wise   exposed  r a d i a t i o n   s e n s i t i v e   dev ice   is  fed  face  u p w a r d s  

along  a  path  between  the  i npu t   r o l l e r s   20  and  20a,  between  t h e  

r o l l e r s   23  and  23a  and  the  member  22,  and  then  between  the  o u t p u t  

r o l l e r s   30  and  30a.  The  exposed  r a d i a t i o n   s e n s i t i v e   c o a t i n g   o f  

the  dev ice   is  c o n t a c t e d   by  the  r o l l e r s   23  and  23a  and 

deve lopment   is  c a r r i e d   out  by  a  combined  s c r u b b i n g   and  s o l v e n t  

a c t i o n .  

The  degree   to  which  the  d e v i c e   is  p r o c e s s e d   ( i e .   i t s  

r e s i d e n c e   time  in  the  a p p a r a t u s   a n d / o r   the  e x t e n t   to  which  t h e  

d e v e l o p e r   l i q u i d   is  a g i t a t e d   in  c o n t a c t   wi th   the  dev ice   by  t h e  

r o l l e r   23)  and /o r   the  s t r e n g t h   of  the  d e v e l o p e r   l i q u i d   a r e  

c o n t r o l l e d   in  dependence   on  the  v a r i a t i o n   in  the  c o n d u c t i v i t y   o f  

the  d e v e l o p e r   l i q u i d   du r ing   p r o c e s s i n g .  

The  f o l l o w i n g   examples   i l l u s t r a t e   the  i n v e n t i o n .  

Example  1 

A  p r o c e s s o r   of  the  type  shown  in  F igure   1  was  f i l l e d   w i t h  

d e v e l o p e r   l i q u i d   c o n s i s t i n g   of  an  aqueous  s o l u t i o n   c o n t a i n i n g  

sodium  m e t a s i l i c a t e ,   d i sod ium  p h o s p h a t e   and  a  s u r f a c t a n t   at  22 

degC.  



A  number  of  p o s i t i v e   working  p r e s e n s i t i s e d   p l a t e s   e ach  

c o n s i s t i n g   of  a  g ra ined   and  anodised   aluminium  s u b s t r a t e   c o a t e d  

with  a  r a d i a t i o n   s e n s i t i v e   m i x t u r e   of  a  n a p h t h o q u i n o n e   d i a z i d e  

s u l p h o n i c   acid  e s t e r   and  a  novolak   r e s i n ,   was  exposed  to  UV  l i g h t  

benea th   a  c o n t i n u o u s   tone  s t ep-wedge   and  a  Fogra  P r e c i s i o n  

Measuring  s t r i p   PMS1. 

The  p l a t e s   were  passed  th rough   the  p r o c e s s o r .   The 

c o n d u c t i v i t y   was  moni tored   using  a  c o n d u c t i v i t y   meter   having  a  

f u l l   s c a l e   d e f l e c t i o n   of  60,000  m i c r o s i e m e n s / c m .   A  note  was  made 

of  the  s t ep-wedge   and  PMS1  r e a d i n g s   for  each  d e c r e a s e   i n  

c o n d u c t i v i t y   of  1,000  m i c r o s i e m e n s .  

The  r e s u l t s   were  as  f o l l o w s :  

The  p r o c e s s o r   was  r e f i l l e d   with  f r e s h   d e v e l o p e r   and  f u r t h e r  

p l a t e s   p r o c e s s e d   u n t i l   the  c o n d u c t i v i t y   had  dropped  to  4 5 , 0 0 0  

m i c r o s e i m e n s .   The  d e v e l o p e r   was  then  hea t ed   u n t i l   t h e  

c o n d u c t i v i t y   was  again   50,000  m i c r o s i e m e n s .   A  f u r t h e r   p l a t e   was 

p roces sed   and  gave  s tep-wedge   and  PMS1  r e a d i n g s   of  3/9  and  8 , 8  

r e s p e c t i v e l y .  



Tne  d e v e l o p e r   was  cooled  to  22  degC  ( c o n d u c t i v i t y   4 5 , 0 0 0  

m i c r o s i e m e n s ) .   F u r t h e r   p l a t e s   were  p r o c e s s e d   at  s u c c e s s i v e l y  

s lower   speeds   u n t i l   r e a d i n g s   of  3/9  and  8,8  were  o b t a i n e d .   I t  

was  found  t h a t   a  p l a t e   had  to  be  given  50%  g r e a t e r   d e v e l o p m e n t  

t i m e .  

F i n a l l y ,   d e v e l o p e r   r e p l e n i s h e r   was  added  to  the  p r o c e s s o r   t o  

b r ing   the  c o n d u c t i v i t y   back  to  50,000  mic ros i emens   whereupon  a  

p l a t e   passed  through  the  p r o c e s s o r   again   gave  r e a d i n g s  

of  3/9  and  8 , 8 .  

Example  2  

Example  1  was  r e p e a t e d   excep t   t h a t   the  d e v e l o p e r   c o n s i s t e d  

of  an  aqueous  s o l u t i o n   c o n t a i n i n g   sodium  h y d r o x i d e ,   and  a  

s u r f a c t a n t .   The  o r i g i n a l   c o n d u c t i v i t y   was  60,000  m i c r o s i e m e n s / c m  

and  gave  s t ep -wedge   and  PMSI  r e a d i n g s   of  3/9  and  8 . 8  

r e s p e c t i v e l y .   The  c o n d u c t i v i t y   of  e f f e c t i v e l y   e x h a u s t e d  

d e v e l o p e r   was  50,000  m i c r o s i e m e n s / c m   ( s t e p - w e d g e   3.7,   P M S I  1 0 . 8 ) .  

The  d e v e l o p e r   was  hea ted   u n t i l   the  c o n d u c t i v i t y   was  6 0 , 0 0 0  

m i c r o s i e m e n s / c m   which  r e s t o r e d   the  s t ep -wedge   and  PMSI  r e a d i n g s .  

On  coo l ing   the  d e v e l o p e r   u n t i l   the  c o n d u c t i v i t y   was  5 0 , 0 0 0  

m i c r o s i e m e n s / c m ,   a  p l a t e   had  to  be  g iven  a  45%  g r e a t e r  

deve lopment   time  to  produce  the  c o r r e c t   r e a d i n g s .  

A  p l a t e   deve loped   with  d e v e l o p e r   r e p l e n i s h e d   to  60,000  a g a i n  

gave  the  same  r e a d i n g s   of  3/9  and  8 . 8 .  



E x a m p l e  3  

A  number  of  p l a t e s   were  exposed  and  developed  in  a c c o r d a n c e  

with  Example  1  of  GB  P a t e n t   No.  1591988  to  produce  so  c a l l e d  

s c r e e n l e s s   or  c o n t i n u o u s   tone  p l a t e s .   The  c o n d u c t i v i t y   of  t h e  

d e v e l o p e r   i n i t i a l l y   was  32,000  mic ros i emen /cm  and  t h e  i n i t i a l l y  

developed  p l a t e   had  a  d e n s i t y   range   of  1.65.  Af ter   a  number  o f  

p l a t e s   had  been  p r o c e s s e d ,   the  c o n d u c t i v i t y   had  dropped  to  2 5 , 0 0 0  

mic ros i emens /cm  and  the  d e n s i t y   range  produced  was  only  1 . 3 .  

Heating  the  d e v e l o p e r   u n t i l   the  c o n d u c t i v i t y   was  a g a i n  

32,000  m ic ros i emens / cm  r e s t o r e d   the  d e n s i t y   range  of  1 . 6 5 .  

Cooled  d e v e l o p e r   ( c o n d u c t i v i t y   25  m i c r o s i e m e n s / c m )   r e q u i r e d   55% 

e x t r a   development   t ime.  The  d e n s i t y   range  of  1.65  could  be  

r ega ined   by  r e p l e n i s h i n g   the  d e v e l o p e r   back  to  a  c o n d u c t i v i t y   o f  

32,000  m i c r o s i e m e n s / c m .  

Example 4 

The  r e s e r v o i r   of  a  p r o c e s s o r   of  the  type  shown  in  F igure   4 

was  f i l l e d   with  an  aqueous  d e v e l o p e r   c o n s i s t i n g   of  an  a q u e o u s  

s o l u t i o n   c o n t a i n i n g   a  s u r f a c t a n t ,   sodium  benzoa t e   and  sod ium 

o c t a n o a t e .   The  c o n d u c t i v i t y   of  the  f r e s h   d e v e l o p e r   was  2 4 , 5 0 0  

mic ros i emens / cm.   Unexposed  p l a t e s   having  a  d iazo  r e s i n   c o a t i n g  

were  passed  through  the  p r o c e s s o r   and  the  c o n d u c t i v i t y   was 

c o n t i n u o u s l y   mon i to r ed   u n t i l   the  p l a t e s   showed  s i gns   of  scumming 

when  i n k e d - i n .   The  c o n d u c t i v i t y   of  the  d e v e l o p e r   was  then  1 5 , 2 0 0  

mic ros i emens / cm.   F u r t h e r   p l a t e s   were  p r o c e s s e d   at  s u c c e s s i v e l y  

slower  speeds  and  i t   was  found  t h a t   35%  more  deve lopment   time  had  

to  be  given  to  produce  c lean   p l a t e s .  



Example  5 

This  example  d e a l s   with  s o l v e n t   d e v e l o p e r s   which  d e t e r i o r a t e  

mainly   due  to  c o n t a m i n a t i o n   with  water   from  the  a t m o s p h e r e .  

A  p r o c e s s o r   of  the  same  type  as  used  in  Example  4,  was 

f i l l e d   with  a  d e v e l o p e r   c o n s i s t i n g   of  2-methoxy  e thyl   a c e t a t e ,   a  

s u r f a c t a n t   and  p h o s p h o r i c   ac id .   The  c o n d u c t i v i t y   of  The 

d e v e l o p e r   was  14.1  m i c r o s i e m e n s / c m .   To  s imu la t e   c o n t a m i n a t i o n ,  

water   was  added  in  amounts  of  0.5%  and  the  c o n d u c t i v i t y   was 

moni to red   w h i l s t   unexposed  p l a t e s   having  a  c o a t i n g   based  on  p o l y  

v i n y l   c innamate   were  passed   t h r o u g h   the  p r o c e s s o r .   At  a  w a t e r  

c o n t e n t   of  6%,  the  c o n d u c t i v i t y   was  46.5  mic ros iemens /cm  and  t h e  

developed  p l a t e s   showed  s i g n s   of  scumming.  F u r t h e r   p l a t e s   w e r e  

p roces sed   at   s u c c e s s i v e l y   s lower   speeds   and  i t   was  found  t h a t   40% 

more  deve lopment   time  had  to  be  given  to  produce  c lean  p l a t e s .  

Example  6  

Samples  of  f i n i s h e r   l i q u i d s   based  on  an  aqueous  s o l u t i o n  

c o n t a i n i n g   s t a r c h   and  s u r f a c t a n t   and  s u i t a b l e   for  n e g a t i v e -  

working  p l a t e s   were  made  up  so  as  to  be  of  normal  s t r e n g t h ,   20% 

and  50%  o v e r s t r e n g t h   and  50%  and  75%  u n d e r s t r e n g t h .   The 

c o n d u c t i v i t y   of  the  s amples ,   at  22  degC  were  as  f o l l o w s : -  



The  samples  were  used  to  p r o c e s s   exposed  and  d e v e l o p e d  

n e g a t i v e - w o r k i n g   p l a t e s .   P l a t e s   t r e a t e d   with  the  o v e r s t r e n g t h  

s o l u t i o n s   showed  a  t endency   for  the  image  a r eas   to  b l ind   and 

p l a t e s   t r e a t e d   with  the  under  s t r e n g t h   s o l u t i o n s   showed  a  

t endency   for  the  non- image  a r eas   to  scum.  By  m o n i t o r i n g   t h e  

c o n d u c t i v i t y   and  a l t e r i n g   the  c o n c e n t r a t i o n   of  the  f i n i s h e r  

l i q u i d   a c c o r d i n g l y ,   s a t i s f a c t o r y   p r o c e s s i n g   of  the  p l a t e s   c o u l d  

be  a c h i e v e d .  

Example  7  

Example  6  was  r e p e a t e d   us ing  samples  of  a  f i n i s h e r  

compr i s ing   an  aqueous  s o l u t i o n   of  gum  a r a b i c .   However,  t h e  

c o n d u c t i v i t y   was  too  low  to  be  s i g n i f i c a n t .   To  each  sample  t h e r e  

was  added  0.2%  by  weight   of  p o t a s s i u m   n i t r a t e .   The  c o n d u c t i v i t y  

r e a d i n g s   were  then  as  f o l l o w s : -  

The  samples  were  used  to  p r o c e s s   the  p l a t e s   deve loped   i n  

Example  1.  Again,  the  p l a t e s   t r e a t e d   with  the  o v e r s t r e n g t h  

s o l u t i o n s   showed  a  t endency   to  b l i n d   and  p l a t e s   t r e a t e d   with  t h e  

u n d e r s t r e n g t h   s o l u t i o n s   showed  a  t endency   to  scum. 



Example  8 

Example  6  was  r e p e a t e d   us ing   samples  of  a  f i n i s h e r   d e s i g n e d  

to  p r o t e c t   the  non- image   a r e a s   of  a  l i t h o g r a p h i c   p l a t e   dur ing   an 

image  h a r d e n i n g   baking  p r o c e s s ,   the  f i n i s h e r   compr is ing   an 

aqueous  s o l u t i o n   of  a  sodium  d o d e c y l a t e d   o x i d i b e n z e n e  

d i s u l p h o n a t e   and  sodiun   c i t r a t e .  

The  c o n d u c t i v i t y   r e a d i n g s   were  as  f o l l o w s :  

The  samples  were  used  to  t r e a t   the  type  of  p l a t e s   used  i n  

Example  1,  and  the  t r e a t e d   p l a t e s   were  baked  at  220  degC  for  10 

m i n u t e s .   I t   was  found  t h a t   t h e r e   was  no  a p p a r e n t   e f f e c t   u s i n g  

the  o v e r s t r e n g t h   s ample s ,   but  t h a t   the  u n d e r s t r e n g t h   s a m p l e s  

f a i l e d   to  p r o t e c t   the  non- image   a r e a s   which  scummed  b a d l y .  



1.  A  m e t h o d   of  p r o c e s s i n g   a  p l u r a l i t y   of  i m a g e -  

w i s e   e x p o s e d   r a d i a t i o n   s e n s i t i v e   d e v i c e s   by  c o n t a c t i n g  

them  in  t u r n   w i t h   a  p r o c e s s i n g   l i q u i d   c h a r a c t e r i s e d   i n  

t h a t   c h a n g e s   in  t h e   e l e c t r i c a l   c o n d u c t i v i t y   of  t h e  

p r o c e s s i n g   l i q u i d   d u r i n g   t h e   p r o c e s s i n g   a r e   m o n i t o r e d   a n d  

in  t h a t   t h e   p r o c e s s i n g   c o n d i t i o n s   a r e   v a r i e d   i n  

d e p e n d e n c e   on  t h e   c h a n g e s   in  e l e c t r i c a l   c o n d u c t i v i t y .  

2.  A  m e t h o d   in  a c c o r d a n c e  w i t h   C l a i m   1  w h e r e i n   t h e  

p r o c e s s i n g   l i q u i d   i s   a  d e v e l o p e r   l i q u i d .  

3.  A  m e t h o d   in  a c c o r d a n c e   w i t h   C l a i m   1  w h e r e i n  

t h e   p r o c e s s i n g   l i q u i d   i s   a  f i n i s h e r / d e s e n s i t i s e r   l i q u i d .  

4.  A  m e t h o d   in  a c c o r d a n c e   w i t h   C l a i m   1,  2  or   3 

w h e r e i n   t h e   p r o c e s s i n g   l i q u i d   i n c l u d e s   a  l i t h o g r a p h i c a l l y  

i n e r t   m a t e r i a l   w h i c h   i o n i s e s   in  s o l u t i o n   t o   i n c r e a s e  

t h e   e l e c t r i c a l   c o n d u c t i v i t y .  

5.  An  a p p a r a t u s   f o r   p r o c e s s i n g   i m a g e - w i s e   e x p o s e d  

r a d i a t i o n   s e n s i t i v e   d e v i c e s   w h i c h   a p p a r a t u s   c o m p r i s e s  

a  c o n t a i n e r   ( 1 )   ( 2 1 )   f o r   p r o c e s s i n g   l i q u i d   and   a  m e a n s  

( 2 , 2 a , 3 , 3 a )   of  m o v i n g   t h e  d e v i c e s   a l o n g   a  p a t h   ( 6 )  

t h r o u g h   t h e   a p p a r a t u s   so  t h a t   t h e y   a r e   c o n t a c t e d   by  t h e  

p r o c e s s i n g   l i q u i d  ;   c h a r a c t e r i s e d  i n   t h a t   i t   i n c l u d e s  

( i )   a  m e a n s   (5 )   ( 2 8 )   f o r   m e a s u r i n g   t h e  

e l e c t r i c a l   c o n d u c t i v i t y   of   t h e  

p r o c e s s i n g   l i q u i d   and  f o r   p r o d u c i n g   a n  

o u t p u t   s i g n a l   in  d e p e n d e n c e   on  s a i d  

c o n d u c t i v i t y  ;   a n d  

( . i i )   a  m e a n s   (4)   (8 )   ( 2 4 )   ( 2 9 )   ( 4 0 ) ,   o f  

v a r y i n g   t h e   p r o c e s s i n g   c o n d i t i o n s   i n  

d e p e n d e n c e   on  s a i d   o u t p u t   s i g n a l .  

6.  An  a p p a r a t u s   as  c l a i m e d   in  C l a i m   5  w h e r e i n  

s a i d   m e a n s   of  v a r y i n g   t h e   p r o c e s s i n g   c o n d i t i o n s   i n c l u d e s  

a  v a r i a b l e   s p e e d   m o t o r   (4)   ( 4 0 )   f o r   d r i v i n g   t h e   d e v i c e  

m o v i n g   m e a n s   and  c o n t r o l l e d   by  s a i d   o u t p u t   s i g n a l   s o  

t h a t   t h e   p e r i o d   of  t i m e   f o r   w h i c h   t h e   d e v i c e s  a r e   i n  



c o n t a c t   w i t h   t h e   p r o c e s s i n g   l i q u i d   i s   d e p e n d e n t   on  t h e  

c o n d u c t i v i t y .  

7.  An  a p p a r a t u s   as  c l a i m e d   in  C l a i m   5  or   6 

w h e r e i n   s a i d   m e a n s   of  v a r y i n g   t h e   p r o c e s s i n g   c o n d i t i o n s  

i n c l u d e s   a  v a r i a b l e   s p e e d   m o t o r   ( 2 4 )   f o r   d r i v i n g   a  r o l l e r  

( 2 3 )   ( 2 3 a )   f o r   a g i t a t i n g   p r o c e s s i n g   l i q u i d   in  c o n t a c t  

w i t h   t h e   d e v i c e s ,   t h e   v a r i a b l e   s p e e d   m o t o r   ( 2 4 )   b e i n g  

c o n t r o l l e d   by  s a i d   o u t p u t   s i g n a l   so  t h a t   t h e   d e g r e e   t o  

w h i c h   t h e   p r o c e s s i n g   l i q u i d   i s   a g i t a t e d   in   c o n t a c t   w i t h  

t h e   d e v i c e s   i s   d e p e n d e n t   on  t h e   c o n d u c t i v i t y .  

8.  An  a p p a r a t u s   as  c l a i m e d   in  C l a i m   5 , 6   or   7  

w h e r e i n   s a i d   m e a n s   of   v a r y i n g   t h e   p r o c e s s i n g   c o n d i t i o n s  

i n c l u d e s   a  h e a t e r / c o o l e r   u n i t   (8 )   ( 2 9 )   i m m e r s e d   in   t h e  

p r o c e s s i n g   l i q u i d   and   c o n t r o l l e d   by  s a i d   o u t p u t   s i g n a l  

so  t h a t   t h e   t e m p e r a t u r e   of  t h e   p r o c e s s i n g   l i q u i d   i s  

d e p e n d e n t   on  t h e   c o n d u c t i v i t y .  

9.  An  a p p a r a t u s   as  c l a i m e d   in  C l a i m   5 , 6 , 7   or   8  

w h e r e i n   s a i d   m e a n s   of   v a r y i n g   t h e   p r o c e s s i n g   c o n d i t i o n s  

i n c l u d e s   a  r e s e r v o i r   ( l a )   ( 2 1 a )   f o r   s t o r i n g   f u r t h e r  

l i q u i d   and   h a v i n g   a  v a l v e   ( l b )   ( 2 1 b )   t o   e n a b l e   t h e  

f u r t h e r   l i q u i d   t o   be  f e d   t o   t h e   c o n t a i n e r   ( 1 )   ( 2 1 ) ,  

t h e   v a l v e  ( I b )   ( 2 1 b )   b e i n g   c o n t r o l l e d   by  s a i d   o u t p u t  

s i g n a l   so  t h a t   f u r t h e r   l i q u i d   i s   a d d e d   t o   t h e   p r o c e s s i n g  

l i q u i d   in   t h e   c o n t a i n e r   (1 )   ( 2 1 )   in   d e p e n d e n c e   on  t h e  

c o n d u c t i v i t y .  
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